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(54) IMAGE FORMING DEVICE AND IMAGE FORMING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming device and an 
image forming method, whereby the optimum values of density 
correction factors, which influence toner image density, can be 
calculated in a short time at a low running cost 

SOLUTION: For a black toner color which is a reference toner color, 
patch images are formed under various patch forming conditions. Optical 
density of each of the patch images is measured. Then, the optimum 
value of the density correction factor is obtained based upon the optical 
density of each patch image. For three other toner colors, density 
correction factors are optimized based upon information obtained by the 
patch process. Therefore, the need for patch image formation, density 
detection, etc., for the toner colors except black are eliminated, which 
shortens time required to optimize the density correction factors. 
Because toner consumption for patch image formation can be restricted, 
the running cost can be effectively reduced. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. «3Wo«c shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An exposure means to carry out the exposure scan of the light beam on the surface of a photo 
conductor, and to form an electrostatic latent image. It has n change development counters (n>=2) which 
develop the electrostatic latent image on said photo conductor with the toner of a mutually different color. A 
development means to position the change development counter of one selectively among said n change 
development counters in said photo conductor and the 1st development location which counters, to develop said 
electrostatic latent image with a toner with the change development counter concerned, and to form a toner 
image. In image formation equipment equipped with the control means which controls the image concentration of 
the toner image formed on said photo conductor by optimizing the concentration adjustment factor which 
affects the image concentration of a toner image for every toner color The toner image formed on said photo 
conductor by said development means or the toner image with which a transfer medium comes to imprint the 
toner image concerned is used as a patch image. It has further a concentration detection means to detect the 
image concentration. Said control means While forming a toner image as a patch image on said photo conductor 
using the change development counter below an individual among said n change development counters (n-1) 
Image formation equipment characterized by optimizing said concentration adjustment factor about said all n 
colors based on the detection result of said concentration detection means, and controlling the image 
concentration of a toner image about each toner color. 

[Claim 2] Said control means makes one a criteria toner color among said toner colors of n pieces. About this 
criteria toner color Two or more patch images are formed with the change development counter corresponding 
to said criteria toner color, carrying out modification setting out of said concentration adjustment factor at a 
multistage story. It is image formation equipment according to claim 1 which sets the concentration adjustment 
factor to each toner color as said optimum value, respectively about the toner color of the individual except said 
criteria toner color (n-1) while calculating the optimum value of the concentration adjustment factor to said 
criteria toner color based on the image concentration of each patch image. 

[Claim 3] Said n change development counters are image formation equipment according to claim 1 or 2 which 
the position in said 1st development location is abbreviation identitas, and consists of configuration members of 
abbreviation identitas. 

[Claim 4] It has the independent development counter which opposite arrangement of said development means is 
carried out with said photo conductor apart from said n change development counters in the further different 
2nd development location from said 1st development location, develops the electrostatic latent image on said 
photo conductor in the toner color of eye watch (n+l), and forms a toner image. Said control means While 
forming a toner image as a patch image on said photo conductor using said independent development counter 
Image formation equipment according to claim 1 to 3 which optimizes said concentration adjustment factor about 
the toner color of eye the aforementioned (n+1) watch based on the detection result of said concentration 
detection means, and controls the image concentration of a toner image about the color of eye the 
aforementioned (n+1) watch. 

[Clainri 5] While said control means forms two or more patch images with said change development counter, 
changing said concentration adjustment factor between the 1st adjustable regions Two or more patch images are 
formed with said independent development counter, changing said concentration adjustment factor between the 
2nd adjustable regions. And image formation equipment according to claim 4 which has set up beforehand said 
1 St and 2nd adjustable region according to the distance from the exposure location exposed by said exposure 
means to said 1 st and 2nd development location, respectively. 
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[Claim 6] It has n change development counters (n>=2) which develop the electrostatic latent image on a photo 
conductor with the toner of a mutually different color. The change development counter of one is selectively 
positioned among said n change development counters in said photo conductor and the 1st development locaton 
which counters. It has a development means to develop said electrostatic latent image with a toner with the 
change development counter concerned, and to form a toner image. In the image formation approach which 
controls the image concentration of the toner image formed on said photo conductor by optimizing the 
concentration adjustment factor which affects the image concentration of a toner image for every toner color 
While forming a toner image as a patch image on said photo conductor using the change development counter 
below an individual among said n change development counters (n-1) The image formation approach 
characterized by optimizing said concentration adjustment factor about said all n colors based on the image 
concentration of each patch image, and controlling the image concentration of a toner image about each toner 
color. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment and the image formation 
approaches of an electrophotography method, such as a printer which a toner is made to adhere to the 
electrostatic latent image formed on photo conductors, such as a photo conductor drum and a photo conductor 
belt, and develops, a copying machine, and facsimile apparatus. 
[0002] 

[Description of the Prior Art] With this kind of image formation equipment, it may originate in fatigue and aging of 
a photo conductor and a toner, change of the temperature and humidity in the equipment circumference, etc.. 
and image concentration may change. Then, many techniques of controlling suitably the concentration 
adjustment factor which affects the image concentration of a toner image conventionally, for example, 
electrification bias, development bias, light exposure, etc., and stabilizing image concentration are proposed. 
After forming a patch image on a photo conductor and specifically detecting the image concentration of each 
patch, changing a concentration adjustment factor, the optimum value of a concentration adjustment factor 
required in order to obtain target concentration based on these detection values is determined. And after setting 
a concentration adjustment factor as the optimum value, a series of image formation is performed 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, with the image formation equipment which forms a color 
picture, the toner image of two or more colors, for example, yellow, (Y), cyanogen (0), a Magenta (M), and the 
toner image of four colors of black (K) are formed, respectively, these toner images are piled up and the full 
color image is formed. Therefore, in order to adjust the image concentration of these toner images, respectively, 
a series of patch processings (formation of a patch image, detection of patch image concentration, and 
optimization of a concentration adjustment factor) are conventionally performed for every toner color. That is, 
with the color picture formation equipment which forms a color picture based on the toner image of n color 
(n>=2), in order to guarantee image quality, patch processing was surely performed n times. Consequently, in 
order to require comparatively long time amount and to perform patch processing about a total toner color 
moreover for optimization of a concentration adjustment factor, the toner was consumed about the total toner 
color and this was set to one of the buildup factors of a running cost 

[0004] This invention is made in view of the above-mentioned technical problem, and it aims at offering the 
image formation equipment and the image formation approach of being a short time and moreover computing the 
optimum value of the concentration adjustment factor which affects the image concentration of a toner image by 
the low running cost 
[0005] 

[Means for Solving the Problem] An exposure means for the image formation equipment concerning this 
invention to carry out the exposure scan of the light beam on the surface of a photo conductor, and to form an 
electrostatic latent image. It has n change development counters (n>=2) which develop the electrostatic latent 
image on said photo conductor with the toner of a mutually different color. A development means to position the 
change development counter of one selectively among said n change development counters in said photo 
conductor and the 1st development location which counters, to develop said electrostatic latent image with a 
toner with the change development counter concerned, and to form a toner image. In order to be image 
formation equipment equipped with the control means which controls the image concentration of the toner image 
formed on said photo conductor by optimizing the concentration adjustment factor which affects the image 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.ejje 



2006/06/01 



JP.2002-236405.A [DETAILED DESCRIPTION] 



' 2/110 ^— i/ 



concentration of a toner image for every toner color and to attain the above-mentioned object It has further a 
concentration detection means to detect the image concentration, by using as a patch image the toner image 
formed on said photo conductor by said development means, or the toner image with which a transfer medium 
comes to imprint the toner image concerned. By said control means While forming a toner image as a patch 
image on said photo conductor using the change development counter below an individual among said n change 
development counters (n-1) Based on the detection result of said concentration detection means, said 
concentration adjustment factor is optimized about said all n colors, and the image concentration of a toner 
image is controlled about each toner color. ... j i 

[0006] Moreover, the image formation approach concerning this invention has n change development counters 
(n>=2) which develop the electrostatic latent image on a photo conductor with the toner of a mutually different 
color The change development counter of one is selectively positioned among said n change development 
counters In said photo conductor and the 1st development location which counters. It has a development means 
to develop said electrostatic latent image with a toner with the change development counter concerned, and to 
form a toner image. In order to be the image formation approach which controls the image concentration of the 
toner image formed on said photo conductor by optimizing the concentration adjustment factor which affects 
the image concentration of a toner image for every toner color and to attain the above-mentioned object^ While 
forming a toner image as a patch image on said photo conductor using the change development counter below 
an individual among said n change development counters (n-1) Based on the image concentration of each patch 
image, said concentration adjustment factor is optimized about said all n colors, and the image concentration of 
a toner image is controlled about each toner color. . ^ x ♦u 

[0007] There is it as one of the key factors which affects it to the image concentration of a toner image, the 
surface potential, i.e.. the bright section potential, of an electrostatic latent image at the time of performing a 
development. When time dependency exists in this bright section potential as shown in djia^^J . and the 
development location is different from it in each toner color, bright section potentials may differ mutually, 
consequently even if it forms an image on the same conditions, image concentration may change with 
differences of bright section potential. In such a case, it is necessary to form a patch image and to optimize a 
concentration adjustment factor for every toner color. ^ , ^. , ■ j ■ 

[0008] On the other hand, after n change development counters are positioned selectively in a development 
location, in order that they may develop the electrostatic latent image on a photo conductor with a toner and 
may form a toner image in this invention. Also in which toner color, time amount after irradiating a light beam and 
forming an electrostatic latent image in a photo conductor until this electrostatic latent image "^oves to a 
development location becomes fixed, and bright section potential will have the same value. Then, with the 
change development counter below an individual (n-1). a patch image is formed on a photo conductor and the 
concentration adjustment factor is optimized about all the n colors based on the image concentration of each 
patch image. Reduction of the running cost by shortening of the time amount which it becomes unnecessary to 
perform formation of a patch image, concentration detection, etc. about with a colors of at least one or more 
toner color, and optimization of a concentration adjustment factor takes by carrying out like this, and control of 

toner consumption can be aimed at . , . , x * 

[0009] What is necessary is here, just to form a patch image using the change development counter of one 
among n change development counters, in order to attain optimization of a concentration adjustment factor most 
efficiently One is made into a criteria toner color among the toner colors of n pieces. Namely, about this criteria 
toner color Two or more patch images are formed with the change development counter corresponding to a 
criteria toner color, carrying out modification setting out of the concentration adjustment factor at a multistage 
story What is necessary is just to set the concentration adjustment factor to each toner color as the above- 
mentioned optimum value, respectively about the toner color of the individual except a criteria toner color (n-U 
while calculating the optimum value of the concentration adjustment factor to a critena toner color based on the 

image concentration of each patch image. 

[001 0] moreover, the position in the 1 st development location of each change development counter 
abbreviation — the same — and abbreviation — the case where it consists of same configuration niembers 
the development gamma characteristics of each color — abbreviation — it can be made the same. Therefore, 
about each toner color, the optimum value set up becomes almost the same as that of the optimum value 
calculated by patch processing like the conventional technique, and it is more suitable. . ^ ^. 

[001 1] Moreover, what is necessary is just to optimize a concentration adjustment factor as follows about the 
toner color of eye watch (n+1) in this case, although the independent development counter which opposite 
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arrangement is carried out with a photo conductor apart from the n above-mentioned change development 
counters in a further different development location, develops the electrostatic latent image on a photo 
conductor in the toner color of eye watch (n+1), and forms a toner image may be formed. That is, while forming a 
toner image as a patch image on a photo conductor using an independent development counter, based on the 
detection result of a concentration detection means (n+l). a concentration adjustment factor is optimized about 
the toner color of eye watch. By carrying out like this, the image concentration of a toner image is controllable 
about the color of eye watch (n+1). 

[0012] Furthermore, in the development counter from which a development location differs mutually as 
mentioned above, bright section potential may be different according to the development location. Furthermore, 
the position (position especially over the gravity direction) of the development counter in a development location 
may differ from the configuration of a development counter, and development gamma characteristics may differ. 
Therefore, the optimum value of the concentration adjustment factor called for eventually may also be different 
according to the development location. Then, it is desirable to perform patch processing in consideration of a 
development location. For example, according to the distance from the exposure location exposed by the 
exposure means to the 1st and 2nd development location, the 1st and 2nd adjustable region is set up, 
respectively. While forming two or more patch images with a change development counter, changing a 
concentration adjustment factor between the 1st adjustable regions about said toner color of n pieces (n+1) It is 
desirable to form two or more patch images with an independent development counter, changing a concentration 
adjustment factor between the 2nd adjustable regions about the toner color of eye watch. By carrying out like 
this, the probability for the optimum value about a change and an independent development counter to be 
included in the 1st and 2nd adjustable region, respectively becomes high, and optimization of a concentration 
adjustment factor can be ensured. 
[0013] 

[Embodiment of the Invention] A. **** of invention — with this kind of image formation equipment, carry out 
scan exposure of the light beam, change the surface potential of a photo conductor to the photo conductor front 
face charged in homogeneity selectively, and form the electrostatic latent image in it. And giving development 
bias to a development counter, a toner is made to adhere to the electrostatic latent image, and the toner image 
is formed. Here, it sets to Von, the surface potential, i.e., the bright section potential, of an electrostatic latent 
image, and the contrast potential Vcon which is closely related to the amount of toners which adheres 
development bias to Vb. then a photo conductor becomes Vcon= ** (development bias Vb)-(bright section 
potential Von of photo conductor) **. 

[0014] By the way, as for the photo conductor, laminating formation of an undercoating layer, a charge 
generating layer, and the charge transporting bed is carried out in this sequence on conductive base materials, 
such as drum-like aluminum, more as everyone knows than before. And if a light beam is irradiated by the photo 
conductor charged in predetermined surface potential, surface charge will disappear corresponding to an 
exposure part, and an electrostatic latent image will be formed. If the negative band electrotyping ORG is taken 
for an example, the hole and electron which were generated in the charge generating layer by the exposure of a 
light beam will move according to electric field. That is, a hole moves a charge transporting bed to the 
appearance which can be drawn near to the negative charge on the front face of a photo conductor towards a 
photo conductor front face, and negates a surface negative charge. An electrostatic latent image is formed of 
this. 

[0015] Thus, time dependency exists, the surface potential, i.e.. the bright section potential, in the formed 
electrostatic latent-image part For example, if a light beam is irradiated at the negative band electrotyping ORG 
by which negative electrification was carried out at surface potential VsO as shown in drawin g 1 . the hole group 
generated in the charge generating layer will occur. This hole group moves a charge transporting bed, and 
negates a surface negative charge. After setting time amount until the head of this hole group arrives at a front 
face, the absolute value of the surface potential of a photo conductor falls steeply, but since the electric field 
for moving a hole become small as the absolute value of potential falls, that lowering degree becomes small 
gradually. And it is only predetermined time Ts at the progress event, and in order to move a hole, it becomes 
impossible to form sufficient electric field, and bright section potential settles in the fixed potential Von. and the 
bright section potential Von2 in the time amount T2 after it turns into the bright section potential Von. On the 
other hand, the bright section potential Voni in the short time amount T1, for example, time amount, has not 
fallen to potential Von, and the relation between surface potential VsO, the bright section potential Voni in time 
amount T1, and the bright section potential Von after time amount Ts becomes |VsO|>|Vonl|>|Von| from time 
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[0016] Here, as shown in dravying.2 . when distance to the development location (development counter) which 
forms the toner image of each toner color (Y. C. M. K) from an exposure location is made into distance Ly Lc. 
Lm and Lk. respectively and peripheral speed of a photo conductor is made into a rate V. the time amount Ty. 
Tc'Tm and Tk until toner development is started by each development counter from exposure serves as a 
deiree'type and Ty=Ly/VTc=Lc/VTm=Lm/VTk=Lk/V. Since the development locations of each toner color 
differ mutually and bright section potential is different for every toner color, it is necessary to perform patch 
processing for every toner color, and to attain optimization of a concentration adjustment factor like the 
conventional technique, with the image formation equipment which followed, for example, arranged two or more 
development counters in order along the hand of cut of a photo conductor. , * u 

[0017] On the other hand, if a development counter is constituted so that the development location of each 
toner color may be in agreement, each distance Ly. Lc. Lm. and Lk will become the same, and the bright section 
potential Von about each toner color will become fixed, furthermore, if constituted as a change development 
counter whose development location corresponds, the development counter of 2 each color will be arranged to a 
single tier, and the configuration will be moving a development counter in the array direction, or it forms the 
developm;nt counter of 1 each color in a shaft center free [ a revolution ] (the shape of a = rotary -- circulation 
— it prepares movable). In such a configuration, the position in the development location of the development 
counter of each color is made to abbreviation identitas. and the configuration member of abbreviation identitas 
can constitute. If it goes too far in saying, it is possible that only the toner is different. _ ^. , .. _ 

[0018] here ~ "— the position in a development location — abbreviation — it is the same — the relative 
position relation of the photo conductor and developing roller in a development location - abbreviation - the 
same thing is said. Moreover, it is still more desirable, when relative-position relation to the developing rol er of 
the edge strip of a developing roller is made the same so that the flow of the toner which faces to a developing 
roller may serve as abbreviation identitas. Furthermore, it is beginning the developing roller constituted by the 
configuration member of abbreviation identitas". and making the construction material and the appearance of the 
edee strip for example, a feed roller, and a regulation blade into abbreviation identitas. By communalizing 
components, improvement in assembly nature and the effectiveness of a cost cut are also discovered. Moreover, 
although colors differ about a toner, it is still more desirable, when internal and an external additive are adjusted 
so that particle size, the amount of electrifications, and a fluidity may be arranged. 
[001 9] thus, the factor (a position difference, configuration) which contributes to development gamma 
characteristics — every development counter - abbreviation - since it can do identically - the development 
gamma characteristics of each color - abbreviation - it can do identically. Or since most factors which 
contribute are doubled even if it is a different property, the development gamma characteristics of other colors 
can be easily guessed by grasping the development gamma characteristics of one development counter by patch 
processing. While performing patch processing about the toner color of one among the result, for example, four 
colors and calculating the optimum value of a concentration adjustment factor, it becomes possible as it is 
about the optimum value to set up the value which can be guessed from the value as an optimum value of the 
concentration adjustment factor to other toner colors. So. with the operation gestalt explained in full detail 
below, it makes it possible to reduce the count of patch processing, to be a short time and to compute the 
optimum value of a concentration adjustment factor by the low running cost moreover by using starting the 

principle of invention." , r • e 

[0020] B 1st operation gestalt drawLng 3 is drawing showing the 1st operation gestalt of the image formation 
equipment concerning this invention. Moreover, drawing 4_ is the block diagram showing the electnc configuration 
of the image formation equipment of drawing_3 . This image formation equipment is yellow (Y). cyanogen (C;. a 
Magenta (M). and equipment that piles up the toner of four colors of black (K) and forms a monochrome image, 
using only the toner of black (K) in forming a full color image ****. With this image formation equipment, if a 
picture signal is given to the Maine controller 1 1 of a control unit 1 from external devices such as a host 
computer according to the command from this Maine controller 1 1 , the engine controller 1 2 will control each 
part of the engine section EG. and the image corresponding to a picture signal will be formed in Sheet S. 
[0021] In this engine section EG, the photo conductor 2 is formed in the direction D1 of an arrow head of this 
drawing free [ a revolution ]. Moreover, the electrification unit 3 as an electrification means, the rotary 
development unit 4 as a development means, and the cleaning section 5 are arranged along that hand of cut Dl. 
respectively around this photo conductor 2. Electrification bias is impressed from the electrification bias 
generating section 121. and the electrification unit 3 electrifies the peripheral face of a photo conductor Z in 
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homogeneity. 

[0022] And light beam L is irradiated from the exposure unit 6 towards the peripheral face of the photo 
conductor 2 charged with this electrification unit 3. As shown in drawing 4 . it connects with the picture signal 
change-over section 1 22 electrically, and according to the picture signal given through this picture signal 
change-over section 122, the exposure power control section 123 controls the exposure unit 6. and this 
exposure unit 6 carries out scan exposure of the light beam L on a photo conductor 2. and forms the 
electrostatic latent image corresponding to a picture signal on a photo conductor 2. For example, when the 
picture signal change-over section 122 has flowed with the patch creation module 125 based on the command 
from CPU124 of the engine controller 12. the patch picture signal outputted from the patch creation module 125 
is given to the exposure power control section 123, and a patch latent image is formed On the other hand, when 
the picture signal change-over section 122 has flowed with CPU111 of the Maine controller 11. according to the 
picture signal given through the interface 112 from external devices, such as a host computer, scan exposure of 
the light beam L is carried out on a photo conductor 2. and the electrostatic latent image corresponding to a 
picture signal is formed on a photo conductor 2. 

[0023] In this way, toner development of the formed electrostatic latent image is carried out with the 
development unit 4. That is, with this operation gestalt. development counter 4Y for development counter 4M 
and the yellow development counter 4K for blacks, development counter 40 for cyanogen, and for Magentas is 
prepared in the shaft center free [ a revolution ] as a development unit 4. and — while revolution positioning of 
these development counters 4K, 40, 4M, and 4Y is carried out — a photo conductor 2 — receiving — 
alternative — contact or alienation — it is positioned in a location and the toner of a color with which 
development bias was impressed and chosen by the development bias generating section 126 is given to the 
front face of a photo conductor 2. This develops the electrostatic latent image on a photo conductor 2 in a 
selection toner color. 

[0024] Moreover, in the development unit 4 constituted in this way, the development location of each toner color 
is mutually in agreement. That is. as shown in c'l 4iVviat._r , the distance Ly. Lc. Lm. and Lk to the development 
location (development counters 4Y, 40. 4M. and 4K) which forms the toner image of each toner color (Y. 0, M. K) 
from an exposure location serves as the same value LI, and the time amount Ty, Tc, Tm, and Tk until toner 
development is started by each development counter from exposure serves as constant value T1. Oonsequently, 
although the time dependency of bright section potential exists, the bright section potential about each toner 
color becomes fixed. Thus, with this 1st operation gestalt. the location which only distance LI separated from 
the exposure location is equivalent to the "1st development location" of this invention, and each development 
counters 4Y, 40, 4M, and 4K are functioning as a "change development counter" of this invention in this 1st 
development location. 

[0025] Furthermore, the position in the 1st development location of the development counters 4Y, 40, 4M, and 
4K of each color is made to abbreviation identitas, and the configuration member of abbreviation identitas can 
constitute, thus, the factor (a position difference, configuration) which contributes to development gamma 
characteristics — every development counter — abbreviation — since it can do identically — the development 
gamma characteristics of each color (Y. 0, M, K) — abbreviation — it can do identically. Or since most factors 
which contribute are doubled even if it is a different property, the development gamma characteristics of other 
colors can be easily guessed by grasping the development gamma characteristics of one development counter by 
patch processing. 

[0026] The toner image developed in the development unit 4 as mentioned above is primarily imprinted on the 
medium imprint belt 71 of the imprint unit 7 in the primary imprint field TR1. Moreover, in the near location of 
this primary imprint field TR1, the front face of the medium imprint belt 71 is countered, the patch sensor PS is 
arranged as a "density measurement means" of this invention, and the optical density of the patch image formed 
in the peripheral face of the medium imprint belt 71 as mentions later is measured. Furthermore, it is failed after 
a primary imprint for the cleaning section 5 to be arranged from this primary imprint field TR1 in the location 
which went to the hoop direction (hand of cut D1 of draw ing 3 ), and to scratch the toner which is carrying out 
residual adhesion to the peripheral face of a photo conductor 2. Moreover, the charge of a photo conductor 2 is 
reset by the non-illustrated electric discharge section if needed 

[0027] The imprint unit 7 is equipped with the medium imprint belt 71 over which two or more rollers were built, 
and the actuator (graphic display abbreviation) which does revolution actuation of the medium imprint belt 71. 
And in imprinting a color picture on Sheet S, while piling up the toner image of each color formed on a photo 
conductor 2 on the medium imprint belt 71 and forming a color picture, in the predetermined secondary imprint 
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field TR2. a color picture is secondarily imprinted on the sheet S picked out from the cassette 8. Moreover, the 
sheet S with which the color picture was formed in this way is conveyed by the blowdown tray section prepared 
in the top-face section of the body of equipment via the fixation unit 9. 

[0028] In addition, the toner the medium imprint belt 71 is carrying out [ the toner ] residual adhesion after the 
secondary imprint by the non-illustrated cleaning section at the peripheral face of the medium impnnt belt 71 is 
removed after a secondary imprint . xu ■ * 

[0029] In addition, in drawing 4 . in order that a sign 1 13 may memorize the image given through the interface 
112 from external devices, such as a host computer, it is the image memory established in the Maine controller 
11. and a sign 127 is the memory (storage means) for memorizing the control data for controlling the operation 
program performed by CPU124, the result of an operation in CPU124, and the engine section EG etc. 
[0030] Next, it explains, referring to drawing 6 about the optimization processing of the concentration adjustment 
factor performed in the image formation equipment constituted as mentioned above. 

[0031] Drawing 6 is a flow chart which shows the optimization processing in the image formation equipment 
concerning the 1st operation gestalt. With this image formation equipment, it is set as black in consideration of 
the color which creates a patch image being first used abundantly in a criteria toner color, for example, a 
business document etc., (step S11). And two or more patch creation conditions are set up (step S12). VVhat is 
necessary is here, to change these 1 or plurality in a suitable adjustable region, and just to make these into 
patch creation conditions, since for example, electrification bias, development bias, the exposure energy of light 
beam L. etc. can be mention as a concentration adjustment factor which affects the image concentration of a 
toner image in this kind of image formation equipment. 

[0032] Each patch image is primarily imprinted to the peripheral face of the medium imprint belt 71, carrying out 
sequential formation of the patch image on a photo conductor 2 on such patch creation conditions (step S13). 
And at the following step SI 4, the optical density of each patch image is measured by the patch sensor PS. In 
addition, with this operation gestalt. whenever it forms each patch image, it is made to carry out sequential 
measurement of the optical density of a patch image. 

[0033] this — then, the patch creation conditions which are in agreement with target concentration at step SI 5 
are extracted, and while setting up the value equivalent to this patch creation condition as an optimum value of 
the concentration acjjustment factor to this black toner image, it sets up as an optimum value of the 
concentration adjustment factor to each toner image also about other toner colors, i.e., yellow, cyanogen, and a 
Magenta. By this, a concentration adjustment factor is optimized, and the image concentration of a toner image 
is controlled by target concentration, and can form a quality image. 

[0034] for example, the development gamma characteristics of each color — abbreviation — the contrast 
potential which is the same and obtains the target concentration of each color — abbreviation ~ the optimum 
value of a concentration adjustment factor [ as opposed to / when the same / a black toner image ] the 
optimum value of each color ~ then, it is good, moreover, the development gamma characteristics of for 
example, each color — abbreviation ~ the optimum value of a concentration adjustment factor [ as opposed 
to / although it is same, when the contrast potentials which obtain the target concentration of each color 
differ / a black toner image only in the difference of the contrast potential ] — changing — it — the optimum 
value of the concentration adjustment factor of the color — then, it is good. When for example, development 
gamma characteristics differ, in consideration of the known beforehand property difference, only the difference 
changes the optimum value of the concentration adjustment factor to a black toner image, and should make it 
the optimum value of the concentration adjustment factor of the color further again. 

[0035] As mentioned above, since it constitutes from this operation gestalt so that a concentration adjustment 
factor may optimize about a total toner color based on the information which performed formation of a patch 
image, and detection of image concentration only about the criteria toner color slack black toner color, and was 
acquired by that patch processing, formation of a patch image, concentration detection, etc. can omit about 
other three toner colors, and the time amount which optimization of a concentration adjustment factor takes can 
shorten. Moreover, the toner consumption accompanying formation can be controlled in a patch image, and 
reduction of a running cost can be aimed at effectively. 

[0036] In addition, with the above-mentioned operation gestalt. although black is made into the criteria toner 
color by the business document in consideration of importance being attached more to the repeatability of a 
black alphabetic character, of course, a criteria toner color is not limited to this, and it can be set as arbitration. 
Since importance is attached to the gradation rendering of a color especially with the image formation equipment 
which mainly prints a pictorial (natural drawing), it is desirable to set up toner colors other than black as a 
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criteria toner color. Moreover, you may constitute so that modification setting out of the criteria toner color may 
be carried out by automatic or manual actuation according to the object for printing. 

[0037] Moreover, a criteria toner color may be selected based on the size of toner consumption. For example, a 
degradation toner increases within the development counter of this toner color with progress of toner 
consumption, and deterioration of image quality may be caused. When tolerance is exceeded, it becomes 
impossible it to be possible to guarantee image quality by optimization of a concentration adjustment factor, if 
existence of this degradation toner is tolerance, and to calculate the optimum value of a concentration 
adjustment factor also by patch processing: Then, toner consumption is large, patch processing can be 
performed by a criteria toner color, then the usual state in the toner color than to which greater importance is 
most attached to the problem of a degradation toner, the effect of a degradation toner can be detected, and 
needs, such as development counter exchange and exchange of a toner cartridge, can be detected certainly. 
[0038] Moreover, with the above-mentioned operation gestalt, although the criteria toner color is fixed, 
whenever it performs optimization processing of a concentration adjustment factor, it may be made to carry out 
modification setting out of the criteria toner color. For example, it may be made to carry out modification setting 
out of the criteria toner color at every optimization processing cyclically like black -> yellow -> cyanogen -> 
Magenta -> black -> — . By carrying out like this, it can prevent that the toner color toner consumption is carried 
out [ a color ] by patch processing inclines. 

[0039] C. Although the case where this invention was applied to the image formation equipment by which the 
development unit 4 is constituted from an above-mentioned 1st operation gestalt with the rotary/ development 
counters 4Y, 4C, 4M, and 4K was explained in the 2nd operation gestalt and time, as shown, for example in 

:iLiC 7 , the development unit 4 can apply this invention also to the image formation equipment which 
consists of the rotary development section 41 and the independent development section 42. Hereafter, the 2nd 
operation gestalt is explained in full detail. 

[0040] P rjvrj 7 is drawing showing the 2nd operation gestalt of the image formation equipment concerning this 
invention. The point that this image formation equipment is greatly different from the 1st operation gestalt is 
only the configuration of the development unit 4, and other configurations are the same. Therefore, it explains 
focusing on a different configuration, the same sign is attached about the same configuration, and explanation is 
omitted here. 

[0041] As shown in this drawing, the development unit 4 is constituted from the two development sections 41 
and 42 by this operation gestalt One development section 41 is the so-called rotary development section, and 
can rotate development counter 4Y for development counter 4M and the yellow development counter 4C for 
cyanogen, and for Magentas freely to a shaft center. And these development counters 4C, 4M, and 4Y are 
functioning as a "change development counter" of this invention like the 1st operation gestalt. that is, — while 
revolution positioning of each development counters 4C, 4M, and 4Y is carried out — a photo conductor 2 — 
receiving alternative — contact or alienation — it is positioned in a location and the toner of a color with 
which development bias was impressed and chosen by the development bias generating section 126 is given to 
the front face of a photo conductor 2. This develops the electrostatic latent image on a photo conductor 2 in a 
selection toner color, thus, about three toner colors (Y, C. M) As the development location of each toner color is 
in agreement in the predetermined development location (the 1st development location) and it is shown in 
drawing 8 The distance Ly, Lc, and Lm to the 1st development location (development counters 4Y. 4C. and 4M) 
which forms the toner image of each toner color (Y. C, M) from an exposure location serves as the same value 
LI, and the time amount Ty, Tc, and Tm until toner development is started by each development counter from 
exposure serves as constant value T1. Consequently, although the time dependency of bright section potential 
exists, the bright section potential about each toner color becomes fixed 

[0042] Furthermore, the position in the 1st development location of the development counters 4Y. 4C, and 4M of 
each color is made to abbreviation identitas, and the configuration member of abbreviation identitas can 
constitute, thus, the factor (a position difference, configuration) which contributes to development gamma 
characteristics — every development counter ~ abbreviation — since it can do identically — the development 
gamma characteristics of each color (Y, C, M) — abbreviation — it can do identically. Or since most factors 
which contribute are doubled even if it is a different property, the development gamma characteristics of other 
colors can be easily guessed by grasping the development gamma characteristics of one development counter by 
patch processing. 

[0043] another development section 42 — the object for blacks — it consists of development counter 4K, and 
opposite arrangement is carried out with a photo conductor 2 in the different 2nd development location from the 
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1 St development location — having — a photo conductor 2 — receiving — contact or alienation — it is 
positioned in a location, and development bias is impressed by the development bias generating section 126. and 
a black toner is given to the front face of a photo conductor 2 by it. With this operation gestalt, the 2nd 
development location is the location distant from the 1st development location from the exposure location, the 
distance Lk from an exposure location to the 2nd development location (development counter 4K) serves as the 
value L2 longer than that of the 1 st development location, and the time amount Tk until toner development is 
started by development counter 4K from exposure serves as the value T2 longer than that of other toner colors. 
Consequently, with the time dependency of bright section potential, as shown in dic-w,.,t, 1 absolute value 
|Von2| of the bright section potential of a black toner color is smaller than absolute value lVon1| of the bnght 
section potential of other toner colors. . . • l. 

[0044] In addition, since the development counters 4Y. 4C, and 4M and development location which these 
development counter 4K have in other development locations (the 1st development location) differ from each 
other a position is different from development counters 4Y, 40. and 4M. Development counter 4K have a 
development location in the direction of facing down so that J : l " may show, and other development 
counters have a development location in the direction of facing up. To move a toner up to a development 
location, reverse needs to make gravity carry out conveyance supply of the toner. Moreover, to move a toner 
caudad to a development location, it is necessary to regulate conveyance supply so that a toner may not carry 
out packing with gravity in a lower part location. Thus, since the thought of conveyance supply of a toner differs, 
development gamma characteristics have high possibility of differing. Furthermore, there is also constraint on 
arrangement of a development counter and the layouts of the edge strip of the circumference of a developing 
roller also differ Also by this, the situations of conveyance supply of a toner may differ and development gamma 
characteristics may be changed. There is a difference also in toner stirring and circulation further again, although 
development counter 4K are a fixed development counter — other development counters 4Y, 40, and 4M - the 
shape of a rotary — circulation - it is movable structure. During image formation, since development counters 
4Y 4C and 4M are performing the circulation revolution, they often stir and circulate through development 
counters 4Y and 40 end the toner in 4M by the revolution, thereby — the toner in a development counter 
high — it is in a condition [ **** ]. On the other hand, although stirring of the toner in a development counter is 
performed by the agitator in development counter 4K which are a fixed development counter, compared with the 
development counter of other colors, the situation is bad. Therefore, the fluidities of a toner differ. Development 
gamma characteristics may change also with these. • u- l 

[0045] Both development gamma characteristics may change greatly with above. Moreover, when it thinks 
including environmental durability, it is difficult to double both development gamma characteristies. 
[0046] So with this 2nd operation gestalt, while attaining optimization of a concentration adjustment factor 
about each toner color like [ colors / (Y O, M) / which are developed in the 1st development location / three / 
toner ] the 1st operation gestalt. separate patch processing is performed about the black developed in the 2nd 
development location, and the concentration adjustment factor is optimized. Hereafter, it explains in full detail, 

referring to d. L ^ and .' . ... j- i.- • *. 

[0047] Plowing C is a flow chart which shows the optimization processing in the image formation equipment 
concerning the 2nd operation gestalt. With this image formation equipment, after attaining optimization of a 
concentration adjustment factor about three toner colors (Y. 0, M) by performing steps S20-S24 first, 
optimization of a concentration adjustment factor is in drawing about black by performing steps S25 S29. 
[0048] At step S20. the toner color of 1 of three toner colors (Y. O, M) is set up as a critena toner color by the 
side of the rotary development section 41. And each patch image is primarily imprinted to the peripheral face of 
the medium imprint belt 71, carrying out sequential formation of the patch image on a photo conductor 2 on each 
patch creation conditions, after setting up two or more patch creation conditions between the 1st adjustable 
regions (step S21) (step S22). After measuring the optical density of each patch image by the patch sensor PS 
following it (step S23), the patch creation conditions which are in agreement with target concentration are 
extracted, and the value equivalent to this patch creation condition is set up as an optimum value of the 
concentration adjustment factor to the toner image of three colors. 

[0049] At continuing step S25. a patch creation color is set to the toner color of the independent development 
section 42. i.e.. black. And each patch image is primarily imprinted to the peripheral face of the medium imprint 
belt 71 carrying out sequential formation of the patch image on a photo conductor 2 on each patch creation 
conditions, after setting up two or more patch creation conditions between the 2nd adjustable regions (step S26) 
(step S27) After measuring the optical density of each patch image by the patch sensor PS following it (step 
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S28), the patch creation conditions which are in agreement with target concentration are extracted, and the 
value equivalent to this patch creation condition is set up as an optimum value of the concentration adjustment 
factor to a black toner image. 

[0050] Thus, a concentration adjustment factor is optimized about a total toner color, and the image 
concentration of a toner image is controlled by target concentration, and can form a quality image. 
[0051] As mentioned above, also in this operation gestalt, one color of the arbitration of three toner colors is 
made into a criteria toner color by the rotary development section 41 side. Since it constitutes so that a 
concentration adjustment factor may be optimized about these 3 color based on the information which 
performed formation of a patch image, and detection of image concentration only about this criteria toner color, 
and was acquired by that patch processing Formation of a patch image, concentration detection, etc. can be 
omitted about other two toner colors, and the time amount which optimization of a concentration adjustment 
factor takes can be shortened. Moreover, the toner consumption accompanying formation can be controlled in a 
patch image, and reduction of a running cost can be aimed at effectively. 

[0052] Make it moreover, better for the swing width of face (adjustable region) of patch creation conditions to be 
different for every development location with the image formation equipment concerning this 2nd operation 
gestalt Since it originates in a difference of the 1st development location and the 2nd development location and 
bright section potential is mutually different, the reason is because the development gamma characteristics of 
development counter 4K of the development counters 4Y, 4C. and 4M of the 1st development location and the 
2nd development location differ. 

[0053] Here, development counters 4Y, 4C. and 4M rotate the development counter of the 1st development 
location. Therefore, development counters 4Y and 4C and the toner in 4M stir and circulate by the rotation. 
Therefore, there are little environment of development gamma characteristics and durable flucturtion. On the 
other hand, development counter 4K of the 2nd development location are the development counter of location 
immobilization, and. unlike it of the 1st development location, there is few extent of stirring and cijculaticn of a 
toner. Therefore, durable fluctuEtion of development gamma chErscteristics is especially large. Therefore, when 
using development bias as a ccncentrstion adjustment factor, it is better [ K / of the 2nd develop ment 
location / development counter 4] than the swing width of face of patch processing with the development 
counters 4Y. 4C. and 4M of the 1st development location to enlarge swing width efface of patch processing. 
[0054] Moreover, it is better to determine the swing width of face in patch processing in consideration of |Von2| 
becoming smaller than |VonlI like the above-mentioned operation gestalt, since the 1st development location 
differs in the distance from an exposure location from the 2nd development location when using exposure power 
as a concentration adjustment factor. 

[0055] In addition, although the optical density of each patch image is detected with the above-mentioned 2nd 
operation gestalt after forming a patch image by the 1st development location side Whenever it foi ms a patch 
image, carry out sequential measurement of the optical density of a patch image, or After forming a patch image 
by the 1st and 2nd development location side, it bundles up, and the optical density of all patch images is 
detected, or a patch image is divided into some blocks, and you may make it measure optical density the whole 
block. 

[0056] In addition, this invention can make various change in addition to what was mentioned above unless it is 
not limited to the above-mentioned operation gestalt and deviated from the meaning, for example, the above- 
mentioned operation gestalt — three or four change development counters — the shape of a rotary — 
circulation, although the change development counter of one is selectively positioned in the 1st development 
location among two or more change development counters by constituting movable For example, like the image 
formation equipment indicated by JP,7-298078,A. two or more change development counters may be arranged to 
a single tier, and by moving a change development counter in the array direction in one. you may constitute so 
that the change development counter of 1 may be selectively positioned to a photo conductor. 
[0057] Moreover, it cannot be overemphasized that this invention is applicable also to the image formation 
equipment which is not limited to 3 or four pieces and positions selectively n change development counters 
(n>-2) to a photo conductor also about the number of a change development counter. 

[0058] Moreover, although patch processing was performed about the criteria toner color using the change 
development counter of one among n change development counters, the optimum value of the concentration 
adjustment factor in this criteria toner color was calculated by this and this optimum value is set up as an 
optimum value of other toner colors, the criteria toner color which should perform patch processing is not 
limited to one color. That is, while calculating the optimum value of the concentration adjustment factor in each 
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toner color by performing patch processing about a color (n-1) using the change development counter of an 
individual among n change development counters (n-1), you may make it optimize the concentration adjustment 
factor of the toner color which remains and comes out based on these optimum values. 

[0059] Moreover, although the image formation equipment concerning the above-mentioned operation gestalt is 
a printer which forms the image given through the interface 1 1 2 from external devices, such as a host computer, 
in sheets, such as tracing paper, a transfer paper, a form, and a transparence sheet for OHP. this invention is 
applicable to the image formation equipment of electrophotography methods, such as a copying machine and 
facsimile apparatus, at large. 

[0060] Furthermore, although the optimum value of a concentration adjustment factor is calculated with the 
above-mentioned operation gestalt based on that detection result while imprinting the toner image on a photo 
conductor 2 to the medium imprint belt 71 and detecting that optical density by using this toner image as a 
patch image This invention is applicable also to the image formation equipment which imprints a toner image to 
transfer media other than a medium imprint belt (an imprint drum, an imprint belt, an imprint sheet, a medium 
imprint drum, a medium imprint sheet, a reflective mold record sheet, or penetrable storage sheet), and forms a 
patch image. Moreover, you may make it measure the optical density of the patch image which has arranged a 
different sensor for concentration read from the patch sensor PS along with the peripheral face of a photo 
conductor 2, and was formed on the photo conductor 2 by this sensor. 
[0061] 

[Effect of the Invention] As mentioned above, according to this invention, in order to develop the electrostatic 
latent image on a photo conductor with the toner of a mutually different color, have n change development 
counters, but Since it constitutes so that the electrostatic latent image on a photo conductor may be developed 
with a toner and a toner image may be formed after positioning these change development counters in z 
development location selectively Also in which toner color, time amount after irradiating a light beam and forming 
an electrostatic latent image in a photo conductor until this eleclrostatic latent image moves to a development 
location can be fixed, and bright section potential can be made into the same value. Then, with the change 
development counter below an individual (n-1), a patch imsge is formed on a photo conductor and the 
concentration adjustment factor is optimized about all the n colors based on the image concentration of each 
patch image. By carrying out like this, formation of a patch image, concentration detection, etc. are omitted 
about with a colors of at least one or more toner color, while being able to shorten the time amount which 
optimization of a concentration adjustment factor takes, toner consumption can be controlled and a running cost 
can be reduced. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 J It is the graph which shows the time dependency of bright section potential. 

[Drawing 2] It is the mimetic diagram showing the distance from the exposure location in image formation 

equipment equipped with two or more development counters to each development counter. 

[Drawing 3] It is drawing showing the 1st operation gestalt of the image formation equipment concerning this 

invention. 

[Drawing 4j It is the block diagram showing the electric configuration of the image formation equipment of 
drawing 3 . 

[Drawing 5] It is the mimetic diagram showing the distance from the exposure location in the image formation 
equipment concerning the 1st operation gestalt to each development counter, 

[Drawmg 6j It is the flow chart which shows the optimization processing in the image formation equipment 
concerning the 1st operation gestalt. 

[Drawing 7] It is drawing showing the 2nd operation gestalt of the image formation equipment concerning this 
invention. 

iDrawng 8J It is the mimetic diagram showing the distance from the exposure location in the image formation 
equipment concerning the 2nd operation gestalt to each development counter. 

[Drawing 9] It is the flow chart which shows the optimization processing in the image formation equipment 
concerning the 2nd operation gestalt. 

[Drawing IQJ It is a mimetic diagram for explaining the setting-out approach of the patch creation conditions i 
the image formation equipment concerning the 2nd operation gestalt. 
[Description of Notations] 

1 — Control unit (control means) 

2 — Photo conductor 

4 — Development unit (development means) 
4K, 4C, 4M, 4Y — Development counter 
6 — Exposure unit 

41 — Rotary development section 

42 — Independent development section 

71 — Medium imprint belt (transfer medium) 
124 — CPU (control means) 

LI — (from an exposure location up to the 1st development location) Distance 
L2 (from an exposure location up to the 2nd development location) Distance 
L — Light beam 

PS — Patch sensor (concentration detection means) 
[Translation done.] 
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^m^m\<^xy<'y^m^i:m^-ri, x o \z-mttx\>\ 
L, z.<ommhi—&izr3\,^xiii. mmM&m^i^st 

*®|SSr*«>5-*, SJIihi— feSrBfe< (n-l) m 
<7) hi--fe^3o^^Ttt. # hi— fel-^-t-5«SlBSH 

[ 0 0 1 0 1 ^mmm^mom i a«ifii:«»w*5»t 

■5, fiioT, «-hi— felc:ov^TS:^$ns*jgffl;iSi* 
[0 0 1 11 ±fSLfcn<@0^#^«gSli:l4SiJ 

^biz^ti:i,^^{iLmx^^i^tM{^mm.^ixx^ 
^»±<onmm^i: ( n + 1 ) as© hi— fe-em«i l 

-C hi— «lS:J^fi£-t-53lt3i:^«l«Srfi:»t5®^*sfc5 

(n+l) #i<o hi— felcov^T 
I4EIT© J: ^ UTSSSBSH^SrSiS^t-rixliiv^. 
-t-Jifc**. 3!Ha:m««S:fflV^Tj«3t«:±J:: hi— filSr^-? 



( 4 ) 



!fe*»rS<J* (n+1) #Sroh^-#.»^<>V>-CjftaiB 
1) #@(Dfelcov>-C hi— «<^Pi^»^^*J^»^^^ 
10 0 121 ±fa<^J; 9l'm«l^e!45tB5H-^ 

^S:^ 1 nra5«<^ra-eigH U*;5S b«J#^«i^l- -t -5 
:|g^ro/-?yf^Pi^SrJ^^^^-*> (n + 1) 

5<D*ts*uv^ 

[0 0 131 

\^m<r>m^<r>mm a. ^bj*??!^® 
vcon=i (m^/WT;^vb) - m%^<oi^um.y 

on) I 

100 141 tr^T?. i^3tmi. =Bl5l5it)^»<Oi9 
10 0 15 1 i 5 I- U-CJi^fig$nfc»««^tl5$^t? 50 
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CTxtf0il-*-t-J:9(-x Sffi«ffiVsOlw:fe«mS 

TsJ; M^lil^MTUC*3ftSBja5ttfiLVon 



I VsO I > 1 Vonl I > I Von I 

10 0 161 rc-Cs @2ir*-ri5Ji. g5tfi£B*-e> 
(Y. c. M, K) (Dvr-m.^i^^-rz^ 

Lm. Lkiu i^it.m%^<omm^msyt\.i^h^. 

ro^WTy, Tc. Tm. TkJi«>:^s 

Ty=Ly/V 

Tc=Lc/'V 

Tm=Lm/V 

Tk= Lk/ V 

[00171 mtr*ru, hi— fe<^m^fitei4^-& 

m Lk^JPI-i'S'?. *hi— fe^-'^''^-C«)WSB«ffiV 

ai^ibi5iigt^ss»t5) . tb<tt. 2) #fe<omi&^ 

*tJcJ:9«^-r2)^i:*^-^^5o hi— » 

[0018] r r-c% rm^iSfUCioJtSg^Ji^ilSi^- 
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7 

BSi^-jc-rsr tx-fc^. gen's. Sr*ii^bi-5wtT% iia 

SfSbv, 10 
[0 0 191 :i<OJ;9Jca«vi^«fe|c:«J^-t-5H^ 

SrtjJSXtS, -t<DiiS:^, {flJ;tff4fe(D9 ■^-co ^•^ 
[0 0 2 0] B. mimmmm 

li, ^jin— (Y) , v'T:^ (C) , -v-^^-^ (M) , 30 
7^7 ytJ' (K) <O4fe<0 h-^-— Srfita-^tj-fr-C^/l';*^ 
-®^fe<S:?^J5S;U^c«7, (K) <o h-?-— <D^Sr« 

fjJlSi:. CWp'-f^'sV hn — 7 1 1 *^fj«Oft<^lCjS 
C-C3i>-i5>'3>' hci — 9 1 2/4S^>'v'^^gl5EGCC>#g|5 
Sr$iJffl)LT->- h S^c:H^6^t-§■lw*fiS:■r5B^^6SrJg^-^ 
5, 

[0 0 2 1 ] r(7):iiVv7>'?fl5EGXI4, f§t^i$^2A^mm 40 

-^^3.^5, h4*Jj;0'^' y-=:/^^g|5 5*s^•^^^'^^S 
@$^^T^^^). ^m^^ix h3l*««/<-i'T;^^^tgi5i 

[0 0 2 21 ^LT. ;i(r>^fl;=-=^s' b 3»;=J:oTffifl; 
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^^i-J: 5 JC. HlSm^^gS 1 2 2 

T*39. wtOHSm^^gBl 2 2Sr:frLT-^;te>ix5 

CTx.hf, :3^:^v?>='>' hci — 7 1 2<OC PU 1 2 4*»P> 

<o*i^tcs<5#, mm^^^iSiUi 2 2*s/-«s/^f^j*^ 

-SiJiftgCi 2 3^c-^x.bi^T^■'s'^^«SJg^S;$i^^., 
— PJ^m-i^^Sei 2 2;)Sp«^>'3>' Ka — 7 1 1 
roCPU 1 1 1 ir^liiUTV^SBSlcii, sh;*h=>>'f=L 
-^>iifw^SB^ej;0-i':xi5'-:7 3:-^i \2^it\. 
-C-^^ b^fcBu^m-^t^iS: CT3fc A L j>s®^(^ 2 ± 

2±l;:?^^$n-5, 

[002 31 9 LT?^fig$ixfe»m«^li»«3.= y 

«iflimffi^-S' h 4 i b-C, y i^ffi(Om«fe«4 
K, 5^Ti^ffl«)m«6IS4C. ^•^>'^'ffl«)^ft«4M> 

JtbtlTV-'io ^UT, r:nb<omteS4K, 4C, 4 
M, 4YM:IiHlB(HBStit)$ix5tt'blc, t&%^2\zn 

snTji5i^?nfcfeo3 h-?-- s^lS)t^^2co^s^c##i- 
5. :i4x»rj:oT. ®)t«t2±<7?»m««*sjg}^ 

[0 0 2 4] r<^J:9fC«fie$nfc^^^::^5' h 

•7, 0 5 td^-f-i 9 fr, Bjtfi:«*>b#h-^— 6 (Y. 

c, M, K) <^^:^-^6^r?^^-^5m^5ffl:^l (^fiiii4 

Y. 4C. 4M, 4K) *t?COggllLy. Lc. Lm. Lk 
mflR*S|g|t&Sn5*-^ro^ligTy. Tc. Tm, Tkfi— ^ 

fitgj ir^teSb. r(^mim4ft€te-c#^»^4Y, 4 

C. 4M. 4Kii:^¥Bm<0 r«J#^«R5gj t UX«8lgb 

[0 0 2 51 ^bJc:, «-li<oaift»4 Y. 4C. 4M. 

4K(^mim«titgtc:i3tt5^^SrBSI^-{c-e#, 

miftS5l5t?BSig-»z-e#?.«>-e, (Y. c, M. 
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[00 2 6] JilEroi 0 \Z L-Cm^=5' ^ 4 T-m^ 

[0 0 2 71 m^^^y «^roci-^j::»»t» 
M«5^^^i' b 7 1 i:, «1'IBI<E^'<>'>' h 7 1 SrlU 

[ 0 0 2 8 ] ^£:J3. «PMte¥-</^ h 7 1 

[0 0 2 91 ^iiS^ 04l^*3V^-C. 1. 3Ji*^h 

2 Sr^ U-C-^^ e>Hfc®^?:fElg-r 5 fc* CI V =■ 
7»iCPUl 2 CPU124 

[ 0 0 3 0 1 )!>;ii. ±iBw J: 5 t^«figsnfcW«aJ^^^ 

[ 0 0 3 1 1 El 6 ti, ^ 1 SJ£?^fiil-*^*^5PifiKJ^fi£3S 

^ttuxy^'yi^J-iaSi'S (^xs':/s 11) . 
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[0 0 3 21 ::(OJ;5*^-«5'^f^fiS*^f^'-'5'^W«* 
jS3tfl:2±li>««>:?i^^l-<C'4^^^ ^PifilSr'fM^E 

h 7 1 (Di^mmz—i^m^-ri C^^ry^S 1 
3) . ^b-C. isfc<o;^7^s'rsi4T-l*, #/-«s/^W«fc 

[0 0 3 31 rJ^^rj^V^-C, ^T^s/T'S 1 5-T?B««K 
[0 0 3 41 iW^li, 

[0 0 3 51 eAJ;<^J:9l-> i:ff3*lfe?^flS-^ti. S^P 

[0 0 3 61 /iss. ±fESiSfl^liS-c-i4. t'i7^^^:s:«'^<f 
50 -^tVXn^^i><^*^^^^^^' ^^JsTftt^JS: 



( 7 

11 

[003 7] h-^-?S*<0:>c/hJwS<5^*!p 
10 0 3 8] Sit. JiiamSj^Si-C-li:, W h-^— feSr 

[0 0 3 9] c. fS2%imm 

V'-n^m4Y, 4C. 4M, 4K-T?«j*$tvTV^ 

!J-^^§84 1 i:^5i:m«eB4 2i:-efll^$ixTV^5Pi 
[0 0 4 0] 0 71*, rro«Bq»c*»*»5®i|fe?^^gS<^ 

[004 1] :i<Dm^mmx'n^ mmiZ7fi-ri:oiz, m. 

^^=5, h4*5 2oc0^fi|g84 1. 4 2T*1#fiS;$ixTV^ 
5o — *<:c»aiftSB4 1 li, V^ijt^Sn— ^ y — SteSBt? 

fet), ->TV^<0^^^4 C. ■r-tf>'^ffl<OSfeS4 40 
M. J3J:Ot-r^n-ffl(D^^|§4YS:$4f -il-.tc[Hieg:& 
i:JioTV^5. -tUT. r^^e)^??^^ft5S4 C, 4M. 4 

t LT^t6bTV>5, 0*>7. «-m^Sg4C. 4M, 4 
mt^iv^o rwiptw, soroh-^-- (Y. C. 50 
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m (mmm^m) x-^vxio^. msizm-n.^ 
S3tta:«*»f>«- (y. c. m) <o h-)-—^ 

Sr?gJ«-r5IS 1 ^IfeffiS (m«S4Y. 4C. 4M) * 

X<om.mLy, Lc, Lmi45|^-<itLli:/£i3. S3t*^t># 

m.mm\zxox h-i—^mmt^$ti^^x(DmmT 

y. Tc. Tmtt— ^fiSTlt/ii. -tcOife*, !^g6«<a<0 
[0 0 4 2] $e>t-, =&fe<0^^Sg4Y. 4C, 4MO 

-CBSI^— lC-et-5<7?t?, #fe (Y. C. M) 0^^yil$ 
SQiSlC J: ►) — owa^SSc^m^ y iIttt!Srffia-r5 r i: |3 
[0 0 4 3] t>9-:^«)a«a54 2tt:r7s/^fflm«i« 

4KT'«^$nT*5<9. i5imfiKfi:Btl*S'i-5m2^ 

^^mx'm^t$2 tsdf^mm^ix. ^^i^2{zsfti.xm 

K-t— Sr^3tft!:2<?3«ffii::#-^i-2)o r(D^?^fig-e 
li, ^ 2 mfilfitgttB^<a@*» m 1 m^ffifi i u 
ixfcttei:<CoX*JO. ®3tffiil*>blg2m*fe«i:B (m 

ife«4 K) « t?<oKSiLknig 1 mife4atB«>^n J; *> h 

J;r)«V^ffiT2i:*oTV^5, -t^Ji^ft, Wg|Jmffi<0^ 

fe</)|qSlJfl;fit(D^*tM I Von2 I iti&(D h-) — 

mum<SL<oii&Mm. i voni i i 9 < /io-cv^s, 

[00441 'tis, COm«l«4 Kttte<Om«l(ftfi m 

i^^&fi) tcfo5mifeS4Y. 4C. 4Mi^tfeta:fi 
timfj:^tcli>. m^mAY, 4C, 4Mi:^^;!)5lS5gi- 
El7*^t>¥iJ5J; 5tiS«i«4KiiTi6]#:;^[6](c^4fe 

miftSlwiaB±<oSiJ**)t>*>!? . mifeo 
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4Y, 4C, 4Mrt<^h^-»i^<«*^-^^^^^" 
10 0 4 51 EA±IC± ►) M#<om^7 < 

10 0 4 61 ^r-e, r<^m2*J£»flS-ei4. 
emx-m^^nsaoc^b^-fe (y. c m) i:iov^ 

5 y 7 5^ JwOV ^X I4SIJ<@^^ ^«^SSr=ff o "CigKlili 

20 

[0047109 li. ^Jfe?^tBU:*>A»5 W^J^^KIS 
^J^^gaX'tt. mi-. ;^^s/^S2 0~S2 4S:*^T 

-r;5ctirJ;o-C3o<75h-f~fe (Y. c. M) l^ov^ 

S 2 9 ^*=fTi-5 r tr i o-cy 9 5^ ^ t^<5V 

10 0 4 81 ;^7^s':^s 2 0-eri. aoroh-^— 

(Y C. M) ^l^-^-^l^-^^^^l 

v^-c #/<t/^H^<^*^«s^^-'5'^*^-^^Ps-ejaii 

[00491 «K<;^^?'7'S25-e»i, 40 
5,^iiii^*iS3tfl^2Ji»^«S?!>C?^<«l'''<f^^^^ 

5/7-5 2 7) „ ^n\zm^x. ^^<y^m^<o^^^^ 

S:/-?5/^-fe>'i^PS-eS!l^bfc (;^7'y7'S2 8) 
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[0 0 5 01 

[0 05 11 ::ro^li«iJ^^«'*5v>-cfc, 

[0 0 5 21 r<oSg2^J^flg»-****'5Pr^J^fifc 
*U-CV^5fc*t> Sgim«ffi1BomSS4Y, 4C, 

4 M IS 2 ^mm.<rym-^ 4 v fim*s»* 5 

[0053lCwT?. »1 m«(a««^m«fc«»*m^«4 
Y. 4C. 4M;55lHl«g«H&i-«.o ^'omm^S' 
tbt^J:9, m^S&4Y, 4C. 4MrttOh-^— • 

[0 0 5 41 ®3t/<!7-Srift«ra5SH^i:L-Cffl 
v^2,#^li, mia«fitei:«2a««tSi:t?B3tfitll 

on2 1 >4S I Vonl I i *3 <fi^^>^ 5r%lSb-C, /<f 
[ 0 O 5 5 1 <Ci3. ±fE^ 2 %Wm:^\^^ ^ 1 

(0 0 5 61 /j:*3, *?8W»±fBbfc^lfe?^flS'-l«^^ 
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-2 9 8 0 7 8^<tkn\zte.Mi$ixtm^m^mmtmm 

{^6?)lr^:i7?iEJiJ:^(^»;i^i&S-lt-5 w i: ic J;oT-<^^# 

[0 0 5 71 «J#^lfe«ro<B»»wOV>Tt>, 3* 

1t\^4mi'm^^h-^h<D-(^tt^<. nm (n^2) (7> 

[00 5 8] n^®0^#m«li(75 5 *>— <0^#a 

m<Do-h (n-1) <@(0«J#mffi«S:fflV^-C (n-1) 

[0059] ±IBIIl£?^fliird^;9^<50lft^^^S 
1 2Sr:JhL-C-^xbn3tW»Sr«^JK, 

r i 5, 30 

[0 0 6 0] ^bic, iiBUlfej^li-ett. ^^W2±<0 

2 O^J^ffitrfe^oTEfi LTK-fe J; (9 2 
[0 0 6 1 1 
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\zm^\.X\>^h<r>x^ \^-fix<r>V-r~^\zii\,^Xh. ® 

(n-1) m^xT(Dmmm.^mzi:'^xm%w±.K^<y 

'>/i<i:t)l feet JiCD h fejrov ^r y 

m 3 ] ^::<7?^|^(::;)^;!)^^iu^^^^S(0^ i mMmt& 
[04] SI 3 <©IIfift?^fiEKB<om^fi<j«fiB Sr^-TT' o t/ 

[0 5] mimMmmizi^A^i,m^m^mmx<Dm^& 
mti^h^^As^X'(r>imi:^-i-m^mxi}i). 

[0 7 1 w iii«K?^fi£^Bwm 2 |I16?^S 

[08] m 2 mmi^mizii^i>^i,m^m^mx<Dtsi>t^ 
[0 9] ^2 lllS?^«i{w*»d>5iii<a?^^igfi-ero*jg'(k 

[010] 02|IJfeJ^fl§»C75»;*^5,®^feJ^^SBT'CO^<y 

m^<ovLm] 

2-^^tt: 

4-m«^=S' h 

4K. 4C, 4M, 4Y—m.^^ 

6 - Rjt^-y h 

4 y-^^ftas 

4 2-3fi2:m«igB 

7 1 •••tt'Mte^-<vi' h m^mm 
1 24 "CPU mm^Wi) 

L1-- (S3tffi:fi*>f>mi^^fi:B*T-w) SEiK 
L2-- (S5fc{aB*»f>m2S»fitB*-e<o) ^ 



#58 2002-2364 




"75 
S/T> 



[g|5l 



91 
ft 



(TfcFTI) 
(Tc=Tl) 
(TqpTI) 
(T»»Tt) 



LI 



[SI81 

It 

1 

m 



Id 

2 
ft 



(TfcpT2) 



(T«?=T1) 
(TisfTI) 
♦1(T»=T1) 



LI 



L2 



( 11 ) 



4tBfl 2002-236405 



me] 



mi] 



c 



S 1 1 



SI 2 



S1 3 



S14 



S 1 S 




CHED 



[139] 





^^S20 












^S22 






^S23 











325 



326 



S27 



S28 



329 



c 



G 




( 12 ) 



2002-236405 



F^r_A(#^) 2H027 DA04 DA06 DA07 DAIO DE02 
DE07 EAOl EA02 EA05 EA20 
EB04 EC03 EC06 EC09 EC20 
2H030 ADOl AD02 AD16 BB02 BB24 
BB33 BB34 BB36 BB42 BB46 
BB71 

5C074 AA07 AA12 BB02 BB03 BB26 
CC26 DD03 DD08 DD24 EEll 
FF15 GG09 GG19 HH02 

5C079 HB03 KA09 KA17 U12 U31 
MAIO NA05 NA25 PAOl PA02 
PA03 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□^MAGE CUT OFF AT TOP, BOTTOM OR SD>ES 
lED TEXT OR DRAWING 
JU BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



